Optimization of signal peptide SP310 for heterologous protein production in Lactococcus lactis.
The authors have previously reported the identification of novel signal peptides (SPs) from Lactococcus lactis using transposon insertion. Of these, SP310 caused the highest level of secretion. However, the levels were lower than those obtained using the signal peptide from Usp45 (SPUSP), the major secreted lactococcal protein. In this study, site-directed mutagenesis of signal peptide SP310 was used to investigate the effect of amino acid alterations on lactococcal secretion and to improve secretion efficiency. Several mutated SPs caused higher secretion. This increase in secretion was due to modifications in the cleavage region. In fermenter experiments, the signal peptide SP310mut2 resulted in an extracellular Staphylococcus aureus nuclease (Nuc) yield which was 45 % higher than that with the natural SP310. Surprisingly, increasing the hydrophobicity of the hydrophobic core or increasing the number of positively charged amino acids in the N-terminal region of SP310 decreased secretion. High extracellular yields of Nuc resulted from more efficient secretion, as strains with less efficient SPs accumulated more intracellular SP-Nuc precursor.